The interaction of methanol, rat-liver S9 and the aromatic amine 2,4-diaminotoluene produces a new mutagenic compound.
Methanol is a widely used solvent for organic compounds and a human toxicant. In our studies of the metabolism of aromatic amines in the Ames/Salmonella assay, we observed a rapid and quantitative conversion of the mutagenic and carcinogenic aromatic amine 2,4-diaminotoluene (2,4-DAT) to a single product. This product was only produced in the presence of methanol, and not other organic solvents. Isolation of this product showed that it was highly mutagenic in Salmonella TA98 with S9 activation. Characterization of the product of the interaction of methanol and 2,4-DAT indicated that methanol is activated to a reactive intermediate, probably formaldehyde, by the 9000 X g supernatant used in the Ames/Salmonella assay. The formaldehyde subsequently reacts with 2,4-DAT to form the mutagenic product, identified as bis-5,5'(2,4,2',4'-tetraaminotolyl)methane. Results of this study demonstrate that methanol may be an inappropriate solvent for mutation and metabolism studies of aromatic amines and possibly other chemicals, and that solvent-xenobiotic interactions may in some cases lead to the misinterpretation of results.